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ABSTRACT

To help teachers who must produce test items to
measure instructional objectives, 54 teacher education candidates
participated in an experiment where easily understood constraints on
item production were manipulated. Four forms of a test item writing
exercise sheet were randomly distributed, each asking for the
production of eight sample test items, two for each specified topic.
The subjects produced 16 items, to be used for seventh grade
students. Two 16 item tests were constituted, one orn subtraction and
one on carrent events. The tests were administered to 51 junior high
school students. Means and standard deviations of the items were
computed, and analysis of variance for the subtest means was
conducted for each replication. Significant differences (F=8.3, d4df=3,
12) were observed for subtraction. For the current events data
differences were not significant. Findings are limited by the number
of items on each subtest. Further staff studied are investigating how
tc produce items truly congruent with objectives and how best to
translate these findings into practical procedures for teacher.
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The CENTER FOR THE STUDY OF EVALUATION (CSE) is one of
nine centers for educational research and development, sponsored
by the United States Department of Health, Education, and Welfare,
Office of Education. Established at UCLA in June, 1966, CSE is de-
voted exclusively to finding new theories and methods of analyzing
educational systems and programs and gauging their effects.

The Center serves its unique function with an interdisciplinary
staff whose specialties combine for a broad, versatile approach to the
complex problems of evaluation, Study projects are conducted in three
major program areas: Evaluation of Instructional Programs, Evaluation
of Educational Systems, and Evaluation Methodology and Services.
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e greatest curse, wice men have said, may be to have your wishes com:
truc. A case in noirt is the advocacy of ob 'cetives-hased irstruction ard
evaluation, where teachers test, teach, and retest children until desired
tevels of mastery are resched.,  The tests used in this tyne of instructior
diffar “rom comuercislily aroduced achicvement tests bacause they are directad
towar sactivic program gnals, usually stated in oncratinnal langusce, Progranm
ntennins and budoetirg systeas are exsarding the anpca! of such apnroaches,
and the zall for objectives ond items has incrrzsed, While 2 fFledgling
fnstitution® has emerged to bear part of the burden for generating some of the
objectives and ftens neceded for large scale implementation of such ar appruach,
fr has teccme clear that more items wili be demanded ihan can currently be
prepared.  Obvious!y, if 2 teacher needs a great number of {tems for jteraiive

testing, he will either produce them himself, or go without ard revert to &
more usual instructioral pattern,

what kind of helo can be provided for the teacher who must rroduce te:t
ftems to measure his instructional ohiectives? 0o simole procedures exist
which allow the teacher to produce homogeneous test items? Some clear
alternatives to contrel item productior involve the use of behaviorally
stated ch ectives, samile test ftems and simolified item forms.

Imiroved nroduction of test ftems has historlcally been one of the
bencfits emshasized by curriculum specialists advocating behaviorul rhiectives,
Broadly stated objectives ma%e the estimate of congruence between objectiva
ard iftem difficult to determine. For example, 1{ one were asied to nroducs
Ttems to measure un objective such as "urderstanding of statistical conceprs'
a great number of iteams would be consicered suitable, and depending usen weich
set huneced to be used by the inst uctor, vastly different notions about
studer! achievenent wouid 2e inferrnd, Rowewer, if (he objective was modified
to Ythe studert would have to seleqt and Justify a stavisuical analysis fer
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those rescarch designs described by Campbell and Stanley," performance on
an approoriate set of items should give » fairly good idea of the attainment
of the objective. A further way to reduce the heterogeneity of responses tn
the items might be to em>loy a standard format for each item. Additionally,
if the content to be sampled was made more precise, then one would assume

that {ncresred homogeneity would be demonstrated by sets of {tems measuring
the sanc ob'ective,

The 1tem form, under development at Hinnesota,3 describes both the “ormat
which the ftems in a set should tale and the content limits which should be
observed, Attention has been directed to variants of this idea both at UCLA
end tne Scuthwest Regional Laboratory for fducational Research and Develovment.
The Proje-t for Research on Objectives-Based Evaluation (PROBE), a program of
the UCLA ’enter for the Study of Evaluation, used generaticn rules for producing
sets of tems to accompany objectives for the Instructional Objectives Exchange.
These ru es limited the formet of the item and defined the content area to be
assesseo. However, when teachers were asked to use these generstion rules to
produce additional items, to measure the objectives, they were annalled by the
difficuity they experienced in decinhering the technical language of the rules,

Method

To gain a modest amount of sdditional information, sn experiment was
- conduct :d where various easy-to-understand constraints on ftem production were

manipuiated for a ponulation of teacher educational candidates, Effacts on |
{tem h.mogeneity were tc be observed, :

$'biects., Fifty teacher education candidetes enrclled in & curriculum
course we-e the subjects who genernted the test ftems. These students were
senfors and graduates enrolled in summer session, They were given an
osten:ible test writing exercise as one assignment in their tourse,

‘reatments. Four forms of a test item writing exercise sheet vere
rendonTy distributed to the subjects, Each form asked for the production
of ef¢it sample test ftems, two for each of the following topics: Current
Events, Subtraction, Graphs, and Punctuation Errors. Form one of the excreise
provicrd an objective stated very generally, For the first tonic, the statement
was &' follows: YAwareness of the relationshis of personalities to current
event .,!' Form two provided a bebhavioral objective to guide the ftem writing.
The c2jective for the Current Events tonic was: ''To be able to identify peonle
associated with important currenmt events. Even though considerable clarity
Ts riflected in this objective, a numbar of interpretztions of it were

35em papers oresented at NCME symposium on (riterion-Referenced Measuremant, 1970,

pa 2", R, L., Gerlach, v. S., Schutz, R, E. and Sullivan, H. J., "Develoning
Irstructional $oecifications', in Develoning Tnstructional Products, W. Janes
pephem (Editor), Southwest Regiora’ Laboratory for £ducational Research and
[:veloosment, Inglewood, California, 1968,




obviously possible. For the sene topic, Form three again listed the objec-
tive, but, in addition, sunniicd a sansle multin'e choice fton in which the
currcot evert was steted in the stem and altormatives vwere the ramrn of
personalities, This condition is idectical to the way in vhich ahiectivas
from the Instructions? Choactives Exchar e are disseminated, sirce e.ch ohjiec
tive is ccecnaniod by a samale ftem.  Form four also included the sene
behavivral objective for this toric. In addition, five statements desianed

to cocstrain the tyse of iten nroduced wore nrovided as follows:

2. The format should be multinte choice,
b. There shouid be only fou~ alternatives arovided.

c. The current event descrintion should aopear in the stem of the {ten;
pevple’s names chould form the alternatives,

d. Only one answer should be ri-ht for each question; 'none of the above!
or Mall ~f the above' should not be altcrnatives,

e. Current events should Se Timited to occurrences within the last two
years vhich probahly received front sage space in the reuspaper, A~
examnle might be space exsloration,

The first four statements related only to the format of the {tem while
the last statement attemnted te restrict the content donain from which the
ftem writer could draw. Tke samsle multisle choice item srovided in Form
three vias an instance of ar item which would fit the description given in
Form four,

Procedure, The subjects ware allowed adnroximately 90 minutes to produce
the 18 Ttems.” Directions were given in sach exercise form that the items would
be used for seventh grade students, 3Sub,ects were 2s-ed to avoid inflates
language, orovide necessary test directions, and to suoply eithes the rignht
answer or ¢riteria for judging easch answer, s» items could be scored.

Comsosition ¢f the Test, Items produced were segregated by tres“ment
and by tonic,” Two 16 item tests were constituted, each comsosed of four items
rancomly selected from those p-oduced by item writers in each treatment, ona
for the tosic of subtraction and ors for current events, Within each tonie
the items were randomly ordered excest all constructed ressonses were crovsed
together to minimize the distraction of changing respcnse sets, The tonic of
suttraction was selected because serformance in that area might simujate that
of an "instructed" group, since subtraction sractice hss generally been
encountered by most seventh grade students. (urrent everts, hovwever, might
recresent an area jiven less systenatic ipstructional attention. Perhans
differing levels of competence for the topics might be reflected ir the data.

Field Trial., Fifty-one severth grade students in a Los Angeles Junior
high school were administered the 22 items, Children were told that they were
being comnared with other scventh grade studants in their subtractior ard
current events skills and were given one hour to comslete 211 22 {tems. Qicht
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answers were read to them by their teacher after the entire test had beer
comnleted,

Data Analysis and Results

Mcans and standard deviations of the jtems were computed and are
reported in Table 1. Analysis of variance fo- the subtest means was conducted
For each replication, Significart differences (FzJ,3, df=3, 12) were
observed for the subtraction tonic. Itens produced under the most constrained
conditions, that is, with a sample test item as a model or the modified ftem
form, nroduced ftems with higher mecans, The same order cffect was ohserved
in the current events dats Lut the differencas were not found to ba significant,

On & common sense bazicz, one would generally assume that items generated
under a given trcatment condition would correlate better among themselves
than with subtests produced under different treatment corditions, However,
an exception might be found for those items nroduced under the nonbenavioral
objective condition. Such items might ve sxpected to differ considerably
from one another and might fail to correlate highly with each other or with
any of the other subtests.,

Point biserial correfations ware computed for each subtest generated by
the four treatments for both replications {See Tables 2 and 3). The averane
correlation of items vith their own subtest was compared with the average
correlation of items with each of the other three subtests, Four senarate
analyses of variance were conducted for the two tonics, For the current
events tonic, significant differences found for each of the !'constrained:
treatments, that is, items produced with either an cbiective, test item, or
modified item form as a guide tended to cor-olate better among themselves
then with {tems oroduced by t.® other trestments., The excedtion, {n current
events, was the analysis cunducted on the nonbehaviorsl subtest. No sign{f..
cant differences were obtained, and in fact, none of the mean correlations
was above .35. In the subiraction reslication, sianificant differences were
found on ench of the analyses of variance conducted. Perhads because the tonic
of subtraction in itself provided sufficient strucfure, the correlations
observed were considerabiy higher,

lgﬁlications

Modest evidence was found that items produced with some constraints
were more homogeneous than items nroduccd under general conditions for the
current events tonic, The different treatments did seem to have ~redicted
effects in both the renlications, The disconfirming evidence, the significant
differences found in the subtraction reslication for rthe nonbehavioral
treatment, might be a ‘unction of the precision of the subject matter rtself,
Wren cne Inssects the nean correlations of the Yonstrainad! treatments, no
particular advantage was “ound for either the behaviargl abjective, .ammle
test itewn, or modificd item form. 1In the current events‘reo!ications, the
correlations produced by :hese treatmerts are within one noint of each other,




. Ui tike subtraction replication, they are wi.“in four vofnts of each c. ..

One 'actor which obviously limits the findings of this study was the
number of items on each subtest, The selection of four items for cuch
subtest +as not divinaly inmsnired., Rather, the rumoer of items selected
wvas in pirt determined by the original effects of the treatments. Subjects in
the trectment one, writing test ftems under the 'nonbehovioral! condition
tended o generalize the lack of structure to the extent that only four items
of the 26 produced for the topic of current events were scorable, that is,
includ:d either richt answers or means for dctermining the right answes. 0One
of these items was in multinle chofce format while the other three were
conplition items, So the usabie items generated by the ireatment contained
much nore structu-e than most of the ftems preduced by subjects in that
trea ment group., One could exnect even mo-e veriabitlity than was cbserved
to bs pssociated with the disparate ftemns which were gererated but not
usalle, e.g., "Write and essay describing the contribution of 3 Famous 20th
cercury man.!' Even fewer usable {tems were produced on the tonice of punctuation
erryrs and granhs,

tlearly, the study did not produce evidence compelling anouch to change
th . current method of providing teachers with a samnle test item accomoanying
ec h objective, Further studies are underway by the PROBE staff co tinuing
te. i.vestigute how to produce ftems truly congruent with objectives and how
or: can best translate these findings tnto practical procedures for teachers.
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